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Fabrication of TiO,-Al,O3z-HA Nanobiocomposite by Sintering and Evalution of in Vitro
Bioactivity and Cell Toxicity for Orthopedic Applications

M. Mahmoodi P. M. Hashemi R. Imani

Abstract

For the purposes of this study, Hydroxyapatite (HA)-Al,Os-TiO, nanobiocomposites with significant
mechanical properties, biocompatibility and capability to form surface apatite were fabricated by cold
pressing and sintering. Samples were examined for their compressive strengths. The results of
compression experiments showed that sample A (50 wt.% TiO,-30 wt.% HA- 20 wt.% Al,O3) was superior
compared with sample B (30 wt.% TiO,-50 wt.% HA- 20 wt.% Al,O5). In addition, the examination of
porosity in samples' surfaces showed that sample A has less prosity than sample B. In vitro bioactivity of
the nanobiocomposites in a ssimulated body fluid (Smulated Body Fluid (SBF)) was also investigated.
After immersing the samples in the SBF solution for 7 days, sample B exhibited greater ability to form
calcium phosphate compounds on the surface. In vitro studies showed that MG-67 osteoblast-like cells
were attached and spread on the samples' surfaces. The results showed that cells proliferated in greater
numbers on the B sample compared to the A sample. Finally, X-Ray diffraction (XRD) and scanning
electron microscopic examinations, energy-dispersive X-ray Analysis (EDX), and Fourier transform
infrared spectroscopy (FTIR) were performed in order to identify different phases, to study the
microstructures, to determine concentration of different elements, and to identify the bonds formed in
samples, respectively. To prevent the formation of microcracks and secondary phases, sintering operation
was conducted at 1000 °C. Based on the results obtained and considering desirable properties of
samples, both nanobi ocomposites can be used in dental implants and orthopedic applications.

Key Word Nanobiocomposite, Sintering, Hydroxyapatite, Alomina, Titania, Bioactivity, Cell toxicity.
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